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ABSTRACT
AVOIDING CONFIRMATION BIAS THROUGH
AWARENESS AND TRAINING
by Jon Stacy Byrd
May 2010
In any profession where conclusions or opinions are generated by
humans, there is a realization of possible error. In the profession of forensic
science, errors are not taken lightly. In fact most agencies have been known to
have had a no tolerance policy when it comes to errors. This means that if an
analyst made a mistake in casework, he or she could be terminated. Over the
past 15 years, the words "error" and "bias" have become synonymous with
forensic science in the media. Major errors have surfaced in several high profile
cases only to cast doubt on the forensic science system as a whole. There is
speculation that the underlying cause of all these errors is bias. The recent
National Academy of the Sciences (NAS) report has identified bias as an issue
that needs to be dealt with. There have also been several studies on bias in
forensic science that have provided empirical evidence of its existence.
However, there have not been any studies to test whether or not bias can be
avoided through awareness or training.
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CHAPTER I
INTRODUCTION
For over 100 years, fingerprints have been considered the gold standard
in forensic science for personal identification. They offer an infallible means of
identification and have been used as a scientific measure for other forensic
disciplines. For example, when DNA first started to emerge within forensic
science it was referred to as DNA fingerprinting . The reason for this was to try
and advance the image and reliability of DNA by comparing itself to fingerprints.
However, over the past ten years the discipline of fingerprints has taken on a few
black eyes and is struggling with losing its credibility.
Since the first real concept of identifying criminals from their fingerprints
left behind as evidence at crime scenes, there has been a plethora of research
on the subject of fingerprints. Through this original research a better
understanding of fingerprints and how they can be used materialized. The
findings have aided in the validity of the use of fingerprints for the purpose of
criminal prosecution or defense work and over time fingerprints have become
generally accepted by the public as a means of identifying criminals, as well as
their use in trials to help aid the jury in making an ultimate decision of guilt or
innocence.
Fingerprints were first accepted as a means of personal identification in
the United States in the early 1900's, since that time, every major challenge to
fingerprints has been defeated. Those challenges were overcome mainly
because of early research identifying two scientific underpinnings of the science
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of fingerprints, thus establishing their proper use within the justice system. The
two scientific underpinnings identified were permanence and individuality.
Permanence means that fingerprints form during the third to fourth month of
gestation (before birth) and remain constant throughout life until death and
decomposition, barring any type of scarring or injury. Individuality means that no
two people have the same fingerprints and no one person has the same
fingerprint on any two fingers, including identical twins. Over time, fingerprints
only change in size, similar to drawing a fingerprint on a balloon and then blowing
that balloon up. The fingerprint will only change in size, but not in content.
These underpinnings have been proven over time. Since the beginning of
fingerprint analysis until the present, no two fingerprints have ever been found to
have been the same.
Given this is true and all fingerprints are biologically unique and
permanent, then how can an error in identification be possible? The same
question can be asked of a mathematician. If math is the most pure science
there is, then how can math errors be possible? The most logical reasons would
be a lack of proper training, complacency, or a mistake in the application, in
short, it is human error. Using the same reasoning with the science of
fingerprints, it is the proper application, or lack of, that result in an error. So,
basically the science of fingerprints is somewhat of an oxymoron, it is a perfect
science conducted by imperfect people. Every examiner is capable of making
mistakes, including certified examiners. Maybe it was this type of issue that was
perplexing Robert Olsen in 1978 that prompted him to say,
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We must identify and eliminate the incompetent and exalt the goal of
excellence before discredit is brought upon our profession by the
unqualified. If we do not strengthen our requirements, there could be
many more cases. Once lost, it would be difficult to regain our credibility
(p. 24).

Human error can typically be divided into three areas that include;
egregious errors, inadvertent errors, and biased errors. Egregious errors are
those where there is intent or having knowledge of an answer being wrong and
not changing it (i.e. intentionally giving a wrong conclusion). Inadvertent errors
are those where there is no intent as they are completely accidental (i.e.
administrative error). Biased errors are those where outside factors become
influential in our decision making (i.e. confirmation bias). Confirmation bias is an
observable fact whereby people have been shown to observe more, give extra
emphasis to, and intentionally look for evidence that would validate their existing
beliefs and expectations and are likely to excuse or completely ignore evidence
which could reject their beliefs. It is explicitly because of errors and mistakes that
science as a whole integrates a scientific method and a verification process. In
forensics, if a scientific methodology is utilized correctly, it can help prevent an
examiner from making mistakes. The verification process tests all conclusions
and opinions to make sure that they are correct before they are released to the
public. This is part of the overall quality assurance/quality control (QA/QC)
aspect found within forensic laboratories.
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The majority of training today for latent print examiners is focused on
understanding the biological uniqueness, the application , chemical processing ,
and how to approach difficult prints. The classes on biological uniqueness,
methodology, processing, and complex prints, are received well, presented well,
well researched and documented , and have great hands on application.
However, with all of the issues arising on bias, there has been very little bias
training offered to the fingerprint community. Research studies and classes
should be established documenting the issues and effects of bias on the process
of latent print examination.
In order to understand how human errors are made and remedied ,
specifically in fingerprint examination, an understanding of how the comparison
process and the decision making process must be understood. In the
comparison process, two things must be considered: 1) vision and 2) memory.
Likewise, to understand the decision-making process, two things must be
considered: 1) perception and 2) the thought process itself. Both of these tasks
involve understanding a very complex organ , the brain. Presently there are
many areas in the brain where the specific function is unknown (Hubel,1988). It
is for this reason this research will not attempt to explain how the brain processes
information. However, what will be explored is the available literature concerning
what we know about the brain's role in vision and the thought process. This
research will explore human errors, why we make biased errors, and if we can be
trained to avoid them.
Statement of the Problem
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Does training or awareness of confirmation bias keep examiners (tenprint/latent print) from making mistakes? Furthermore, does age, gender, vision
(corrected/non-corrected), years of experience, and examiner type (ten print or
latent print examiners) have a quantifiable effect on their ability to avoid
confirmation bias?
Purpose of the Study
1) To determine if there was a statistically significant relationship between
the awareness test scores of the control and experimental groups.
2) To determine if there was a statistically significant relationship between
the test scores after training of the control and experimental groups.
3) To determine if there was a statistically significant relationship between
the awareness test scores and trained test scores taking into account the
demographic data of, gender, age, vision, years experience, and type of
examiner (latent or ten print examiner).
Limitations
The following are limitations of the study:
1) All participants were experienced ten print and latent print examiners in
the western United States with no participants from the central or eastern
part of the United States.
2) The classroom settings for training were set with no input from the
instructors and in some instances, no computers, bad lighting, noise, and
interruptions could have been a factor.
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3) Research participants were from all work schedules including night shift
so, in some instances tiredness could have been a factor.
4) Many research participants did not bring their personal magnifiers and
had to use those brought by another agency.
5) There was no incentive to do well on any of the tests other than having
pride in their work.
Assumptions
The following are assumptions of the study:
1) All archival data collected from the control group was done so in a valid
and rel iable manner.
2) All participants were considered well trained and experts in latent or ten
print examination.
3) All Participants worked on all comparisons as though they would case
work.
Justification of This Study
The current latent print community is at a crossroads of whether or not to
believe in the likelihood that a trained examiner could make an error based solely
on bias. Some people in the field believe that confirmation bias is just phase and
will soon go away. Others in the field seem to be trying to learn all they can on a
topic that has taken the field by storm since the Madrid train bombings. Getting
responses from examiners across the county has resulted in a myriad of
responses , as well as some stories.
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One examiner was quoted as saying that the concept of confirmation bias
is a "bunch of hocus pocus psycho babble" (Lewis, personal communication,
2005). This same person later said that they "don't have time to verify (IDs)
casework, besides my examiners don't make mistakes anyway" (Lewis, personal
communication, 2005).
Another examiner told a story of a case involving a positive identification.
When the case was completed they turned it in to their manager for verification
and left for lunch. When they returned from lunch, the case had been verified
and placed back on their desk. When the examiner went to close and seal all the
evidence, the latent lift card was missing, at which time the original examiner
remembered they had left the lift card in the imaging scanner (Hare, personal
communication, 2005).
Finally, a story was relayed by another examiner from an unnamed
department. The department that they were working for was giving monthly
bonus checks to the examiner with the most identifications in the unit (Solis,
personal communication, 2008).
You may be asking yourself at this point what all this has to do with
confirmation bias, when in appearance they appear to be QA/QC and
management issues. Well, the first two examples are directly associated with
bias and the last example is indirectly associated with bias. Confirmation bias
does not lend itself just to fingerprint identifications, it is associated with bias in
general. If money becomes part of the equation, the tendency to identify a
fingerprint outside of an examiner's threshold increases. This internal
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competition level can create a recipe for disaster. Psychologists have long
recognized the effect bias has on people when dealing with certain influences,
especially with regards to groups and peers.
Past research has examined the relationship between bias and latent print
examiners. Dror and Charlton's (2006) study focused on contextual information
to determine whether or not the examiner would change their opinion from five
years earlier. Dror and Charlton's (2006) study also concedes that more
research is needed due to the limited sample size and very little variance in
experience levels.
The issue and justification for this study- although confirmation bias is
accepted in behavioral science literature - is that to date there have been no
studies on how confirmation bias can be avoided . Currently, there is little to no
research being conducted by the latent print community on this topic. The fact is
that we are all biased. The question from a latent print perspective is, "how can
we avoid it?"
This research tried to reproduce some past studies on confirmation bias
while focusing on awareness and training aspects of confirmation bias. It is
hoped that the results of this study be utilized to benefit the latent print profession
by providing a better understanding of confirmation bias, as well as answering
any questions on how to avoid confirmation bias.
Hypotheses
The hypotheses for this research will be as follows:
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H1 - There will be a statistically significant relationship between the
awareness test scores for test 1 and test 2, for both the control and
experimental groups.
H 2 - There will be a statistically significant relationship between the trained
test scores for tests 3a and 3b, for both the control and experimental
groups.
H3 - There will be a statistically significant relationship between the
awareness test scores and trained test scores taking into account the
demographic data of, age, gender, vision , years experience, and type of
examiner (latent or ten print examiner).
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CHAPTER II
LITERATURE REVIEW
A full understanding of any science includes an understanding of how it
can err, and how such errors are themselves discovered and remedied (AIIchin,
2004). The guide to not making these errors is awareness (Berns et al., 2005).
In August 2009, the National Academy of Sciences (NAS) released a twoyear study completed on forensic science. This study was undertaken at the
request of forensic science community to get an outside perspective on any
deficiencies in forensic science, what they are, and how to remedy them. The
NAS did pick up on the issue of human error, more specifically bias, so much so,
that it was mentioned several times throughout the document in great detail.
Some of the topics covered in the study were, 1) human error, fraud, and bias, 2)
human interpretation and bias, 3) error rates and sources of bias, 4) subjective
assessments, examiner bias, and examiner ability, and 5) uncertainties, bias,
and confidence levels (NAS, 2009).
What the NAS did is exactly what they were asked to do by the forensic
community. They identified deficiencies, what they were, and how to remedy
them. For example, a remedy for bias is to make sure that in your standard
operating procedure (SOP) it says that no one should have bias (NAS, 2009).
This does not in any way address the issues from a personal perspective. In
other words, we can write to avoid bias in the SOP but, unless we address this
issue, train on this issue, and make examiners aware that it does exist, we will
never know if it can be corrected.
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Through the previous research in general and in forensic science we know
that bias exists and that it can not only change our opinions, but it will also keep
up from knowing the truth. Quality assurance and quality control (QA/QC) in a
forensic laboratory setting can make or break the organization. What separates
forensic examiners for the general public is training, experience, and what to do
in a given situation. If the training portion is not handled correctly by the QA/QC
manager, then we are really no different than the average person on the street
when it comes to that topic. So, the question that needs to be answered is; do
forensic examiners know how to make decisions when it comes to bias?
Research on confirmation bias has shown that it does exist and can effect what
we see. However, there have not been any studies to examine if confirmation
bias can be prevented .
Scientist and researchers have recognized for centuries that bias
influences human thought and behavior. In 1620, a philosopher by the name of
Francis Bacon found that once people adopt an opinion, they will look for
anything to support and agree with them (Burtt, 1939). Bacon also noted that it is
a "peculiar human tendency" to be more moved by positives than by negatives
(Burtt, 1939). Then in 1932, a journalist named Charles Mackay stated, "When
men wish to construct or support a theory, how they torture facts into their
service" (p. 171 ). However, in spite of all the previous work on bias, a study
completed in 1959 by psychologist Peter C. Wason was considered by most as
the beginning for much of the work on confirmation bias (Nickerson, 1998).
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So, what is confirmation bias? Although there are many variations on the
exact definition, confirmation bias is an observable fact whereby people have
been shown to observe more, give extra emphasis to, and intentionally look for
evidence that would validate their existing beliefs and expectations and are likely
to excuse or completely ignore evidence which could reject their beliefs. As
such, it can be seen as a type of bias in gathering and analyzing evidence.
Although some might disagree, this type of bias does not exclude scientists who
pride themselves on their objectivity (Kowit, 2004 ). However, confirmation bias is
not the only error-producing effect in forensics, but it is "perhaps the best known
and most widely accepted notion of inferential error to come out of the literature
on human reasoning" (Evans, 1989, p. 94).
How do we know who is biased? Bias is everywhere; it is the very fabric
with which most people clothe themselves in daily. It is everywhere we look; it is
in politics, science, medicine, media, research, and most everything that requires
thought. Once a bias is realized , it makes us start to second-guess ourselves,
not just in forensics but also in everyday life. Everyone has bias to some extent,
some of us more than others. There are several ways that bias can enter our
lives. For example, if we read an article and form our opinion on that article, how
do we know the author of the article is telling the truth? It should be evident that
we cannot research every subject and know the truth on everything in our lives,
especially in the age of the internet. It is because of this plethora of information
that Rutherford D. Rogers was quoted as saying "We're drowning in information
and starving for knowledge" (Fitzhenry, 1993, p. 42).
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For this reason we desire to believe what people tell us. We almost find it
necessary to accept a person's word , because we are overrun with information
on a daily basis. However, in order to believe what another person is telling us,
we have to trust that person. Everyone has someone they feel they can trust. In
understanding this concept one will realize that all of us must trust to a certain
extent due to the overwhelming amount of information that surrounds us. Simply
put, there is way too much information to try and understand everything on our
own. However, the best way to combat this is for each person to focus on those
areas that are of upmost importance to them and search for the truth themselves.
Becoming emotionally involved in a case can also allow bias to enter the
analysis of the evidence. The more our emotions are involved with a belief, the
easier it is for us to disregard details and opinions, which may have a tendency to
challenge that belief. An example of this would be working a case where you
get emotionally involved because of the information obtained from the
investigating officer and then using that information to help determine the results
of the case (Dror & Charlton, 2006). Knowing what confirmation bias is and how
it can affect your objectivity should make you rethink how you conduct your dayto-day activities.
Complacency is another way bias can affect our opinions. Becoming
complacent in forensics is when we allow other people to do the thinking for us
resulting in a loss of objectivity and desire to learn, thereby steering our
preference toward supporting rather than refuting . However, we should not
support the identification of a print without challenging the validity of the opinion.
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An opinion on a verification should never be made by taking the word of the
original examiner. Perhaps Arthur Bloch said it best, "Don't let your conclusion
be the place where you got tired of thinking" (Fitzhenry, 1993, p. 43).
The last way that bias can affect our opinions is by grouping with people
that think like us or have the same beliefs. People tend to group with others that
share the same thoughts and beliefs because associating with people who don't
share the same beliefs would require that person to think of a way to defend their
beliefs (MacKay, 1932). Charles MacKay goes on to say "Men, it has been well
said , think in herds, go mad in herds, only to recover their senses slowly, one by
one" (MacKay, 1932). For this reason, it is better to spend more time with people
who challenge our beliefs or opinions, because this will have a tendency to keep
a person thinking, by having them process information instead of accepting
information, thus making them mentally stronger. This is an important part in
learning to overcome bias, because by keeping a person searching out all
possibilities, it will be easier for that person to give an unbiased opinion.
So, why does confirmation bias occur? Confirmation bias occurs when we
lose our ability to be objective, because of the aforementioned reasons. The
reason that confirmation bias is so widespread is because it is easier to deal with
mentally. Studies of social judgment show that when people are in favor of a
certain belief, they tend to seek out evidence and interpret information that
follows their beliefs by giving positive evidence more weight than it deserves
(Nickerson, 1998). On the other hand , they do not look for or even reject
information which would disprove their beliefs by giving less weight to negative
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evidence. This does not mean that we completely ignore negative information,
but it does mean that we give it less weight than positive information. This is
usually accomplished by leaving out, altering, or diluting any of the negative
observations (Nickerson, 1998). This is exactly what happened when Robert
Millikan, who won the Nobel Prize in physics, for his research on measuring the
electric charge of a single electron. Millikan only reported 58 of his 107
observations, excluding from the publication the observations that did not fit his
hypothesis (Henrion & Fischhoff, 1986).
If we can only see one possible explanation of an event, then we tend not
to interpret data as supportive of any other alternate explanation. There are
others who tend to be so strongly committed to their position that they even
disregard interpretations or explanations of others (Nickerson, 1998). However,
it is important to note that if our conclusions are based on solid evidence and
objective experiments, then our tendencies to overweigh evidence based on our
personal beliefs should not affect us as a general rule .

But, if we start

overlooking evidence that refutes our conclusions, then we lose our objectivity
and cross over to subjectivity, based on our preconceived beliefs.
Most people would admit that they do not like to be wrong. It is part of our
human nature to argue in favor of our beliefs, even when confronted with
contradictory evidence. Evidence that confirms our theories are typically easier
to deal with cognitively, which is why we prefer supporting evidence instead of
evidence which may refute our claims. It is easier to think of a reason to support
our claims rather than think of a reason that might contradict it. This is mainly
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because we have a difficulty in thinking of a reason why we might be wrong and
we can see through this how easily bias can penetrate our objective thoughts
and challenge or even change our conclusions (Cline, 2009).
So, what are the effects of confirmation bias? The main difference
between confirmation bias and other biases is that confirmation bias consistently
keeps us floundering in deceit by preventing us from seeing the truth (Cline,
2009). We might ask ourselves, what is the truth? Is the truth what we see or
what we believe we see, what we heard or what we thought we heard, what we
read or how we interpreted what we read? The truth is what it is, but it has to be
sought out. For those who take things at face value, without checking on the
validity first, are setting themselves up for disaster.
When objectively assessing evidence leading to an unprejudiced
conclusion and constructing a case to rationalize an assumption drawn
previously, an obvious difference can be seen. In the first instance, one takes a
holistic view of the evidence and bases their conclusion from an objective
evaluation. In the second, one is selective with the evidence that is gathered and
discards other evidence that seems to go against the supported position
(Nickerson , 1998). This is not to say or suggest that someone would intentionally
mistreat evidence; he/she may interpret or select evidence along with their
beliefs without necessarily being aware of their bias (Nickerson, 1998). This
would be consistent with the verification process, where the examiner does not
acknowledge differences in a fingerprint because it does not fit his or her theory
of identification.

17
However, the likelihood of people intentionally seeking to prove rather
than falsify their hypotheses has been discounted (Evans, 1989). There is
evidence to support that confirmation bias does not arise from a longing to
confirm, but rather from people not thinking in openly negative terms. The basis
of this phenomenon has been argued as cognitive breakdown and not
motivation. Evans (1989) goes on to say,
Subjects confirm, not because they want to, but because they cannot think
of the way to falsify. This cognitive failure is caused by a form of selective
processing which is very fundamental indeed in cognition - a bias to th ink
about positive rather than negative information (p. 27).
There has been a great deal of empirical evidence to support the fact that
confirmation bias exists and that it appears in many forms (Nickerson, 1998).
Understanding how bias can enter into the thought process is vital to
understanding bias.
Mapping the Visual Pathway
To get a better understanding of how biased errors can happen during the
fingerprint examination process, one first needs to understand how the
comparison process and the decision making process. The comparison process
is mainly concerned with two things: a) memory and b) vision. Furthermore, the
decision making process is mainly concerned with two things: a) perception and
b) the thought process itself. So, mapping the visual pathway can help in
understanding how the visual process works. After the visual process is
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explained long and short-term memory will be clarified as well. Both processes
are necessary in order to understand how fingerprint analysis takes place.
Vision is the processing and perception of the image as seen by the eye
(Hole, 1987). Vision is mainly concerned with the color, form, distance, and the
tri-dimensional extension of objects (Ballesteros, 1994). When a person "sees"
something , it is either giving off light or light waves are being reflected . These
light waves enter the eye through the cornea and the pupil. At the same time,
the iris contracts or expands to allow more or less light into the eye. These light
waves are then presented to the lens, which adjusts itself to change the focal
length. The light waves pass through the vitreous humor and onto the retina
resulting in an actual image of what is seen being focused upon the retina in an
inverse position and reversed from left to right. At the retina, the light waves are
transformed into electrical impulses and true vision begins. This involves the
translation of an image from the eye to the visual cortex of the brain. The image
is then routed from the retina to the fovea centralis, where the greatest visual
acuity takes place, and passed on from the fovea to the optic nerves (see Fig. 1 ).
These nerves give rise to the X-shaped optic chiasma, and at the chiasma the
nerves from the nasal half of the retina cross over while the nerves from the
temporal side do not. Thus, nerves from the nasal half of the left eye and the
temporal half of the right eye form the right optic tract, and nerves from the nasal
half of the right eye and the temporal half of the left form the left optic tract (see
Fig. 2; Byrd & Bertram, 2003). At the end of the optic tract the nerves are
transmitted via optic radiations . These optic radiations are received in the visual
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cortex, located in the occipital lobe of the brain. The visual cortex reverses the
image formed on from the retina back to its proper orientation (Davis, personal
communication, 1998). Within the visual cortex, the image is received by the
striate cortex and the parastriate. The striate cortex receives visual impulses and
transmits them into the immediately adjacent prestriate area, where predominant
pattern recognition takes place. It appears that the striate cortex serves primarily
for the perception of light and color while the parastriate seems to function more
on form perception (Leisman, 1976).

Iris

Optic Nerves

Pupil

Lens
Fovea Centra lis

Figure 1. Cross Section of the Human Eye.

20

Optic Radiations

Visual Cort ex

Figure 2. Cross Section of the Visual Pathway.

Memory is the process of storing and retrieving information in the brain.
This system is vital to all learning and thinking processes. Little is known about
the physiology of memory storage in the brain. Some researchers suggest that
memories are stored at specific sites, and others that memories involve
widespread brain regions working together. Both processes may in fact be
involved. Theorists also propose that different storage mechanisms exist for
short-term and long-term memories. However, one thing is for certain, if
memories are not transferred from the former to the latter they will be lost (Byrd &
Bertram, 2003).
The comparison and evaluation of fingerprints take place in the brain of
the examiner (Ashbaugh, 1991 ). The medium for transporting the information
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from the physical realm to the mental realm are the eyes, a physical extension of
the brain. There are two memory levels that exist in the brain: long and shortterm memory. Long-term is the main storage area and used for thoughts we
want to remember indefinitely. Short-term memory is for thoughts we want to
remember temporarily. Friction ridge comparison takes place in short-term
memory (Ashbaugh, 1999). On the other hand, our perception or how we
perceive an image resides in the physical pathway from the eye to the brain and
does not involve short-term or long-term memory at all.
An examiner has to be able to maintain recently acquired information long
enough to conduct a comparison. If an examiner cannot perceive what is
actually focused on the retina, then he/she cannot memorize the image correctly.
This does not mean that people who can't perceive correctly also have memory
trouble. Likewise, it does not mean that individuals with a memory deficit cannot
perceive correctly. If an examiner has good perception then he/she has an
opportunity to maintain an accurate image in short-term memory. As latent print
examiners we understand that if a side-by-side comparison is not possible, then
a certain quality of photographic memory is necessary in order to conduct a
comparison. If an examiner cannot shut his/her eyes and mentally reproduce the
target details of a latent print he/she is comparing, then the examiner probably
doesn't see much more with his/her eyes open (Osborn, 1940).
By understanding the visual pathway, one can see that the eyes are
simply a gateway that reflects light to the brain and that short-term memory is
simply a storing mechanism for the perceived images. An understanding of the
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entire visual process establishes that perception actually takes place in the brain,
not the eye, and before the image reaches the short term memory, not after.
In order to understand the decision-making process we will look at some
past research. Along with an understanding of why we make the decisions we
do and an explanation of how visual perception works will be discussed as well.
It is these two components that are necessary in understanding how bias affects
our decisions.
Empirical Studies on Bias
Research has documented that a large group of individuals statistically
have a superior advantage on making a better decision than a single individual
(Arrow, 1963). Although true, this group superiority vanishes when individuals
within that group start to persuade the others in the group (Ladha, 1992). Human
beings have a need to belong to a group, so much so that they are willing to
sacrifice their own thoughts and practices for those of a group, rather than being
alone in their decision making (Cialdini & Goldstein, 2004). The idea of an
individual's decision changing under group pressure (conformity) was
documented early on by Solomon Asch (1951, 1952). This type of thought
process also keeps a particular person from individually taking blame, because
as a group they are all wrong or all right. With this type of thought process it
would seem as though being part of a group would allow, each individual in the
group, an easy way out of all decision making. Rest assured though, going along
with everything is a sure way to have an easy life because you don't have to
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think for yourself. The problem with this is you will never grow as a person and
you may not ever know the real truth.
Other research on bias, specifically from a cognitive standpoint, has been
completed by Dr. Gregory Berns. Berns is an assistant professor and cognitive
researcher at Emory University in Atlanta, Georgia, and holds a MD in psychiatry
and a PhD in biomedical engineering. In his research, Berns tries to induce
conformity by having each individual's previous answers challenged by a group
of paid volunteers to see if they will change their original answer and conform to
the group. In the participants original answers there was a small percentage
error when there was no biasing information given. However, that number more
than doubled when the group of volunteers were given wrong information (Berns
et al., 2005). In the end all participants were then asked why they changed their
answers. Over 80% said that they were sure of their answer but also sure of the
groups answer, in other words they believed both were right, over 60% said that
they were unsure of their answer and decided to go with the group, and a little
under 4% said they were sure of their answer but changed to conform with the
group anyway (Berns et al., 2005).
This evidence of conformity could really open up Pandora's box for
examiners in several ways; when an timid examiner has a co-worker with very
strong personality, or when an examiner with very little training works with a
incompetent senior examiner, or when an examiner is unsure of their ability level,
or when a young examiner is being indoctrinated, and when an examiner is
adamant on avoiding conflict.

For those examiners that do not have strong
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personalities (they are more likely to conform) the previous examples can make
for a very challenging or destructive atmosphere.
The silver lining in Berns study was that not everyone conformed, as
some disregarded what the group was saying and went with what they thought
was the right answer. A very interesting part of Berns study was that the
participants brains were scanned at the moment of decision making and for those
whose answers were totally independent from the group, an area in the brain
called the amygdala was active (Berns et al., 2005). This area is known to be the
primary fear center in the brain. What is realized from this is that people feel fear
when going against a group of peers and standing on their own . This might be a
reason that people are more inclined to go with the group, because of their fear
of standing alone.
The effects of social conformity have been found to stimulate the same
locality in the brain that is responsible for thought (Berns et al., 2005). This
possibility of social conformity altering perception was raised early on (Asch,
1952). There have been follow up studies showing that activity within the visual
cortex region associates more with perception (Ress & Heeger, 2003). During
Berns research , brain activity was found in the rear of the visual cortex at the
moment of conforming to the group. This evidence pointed to the participants
conforming, not simply because of pressure from the group, but due to a change
in perception. Also , noted was the lack of associated activity in the anterior
portion of the brain used for thought, this is indicative of the process or thought
based activity taking place in an area usually designated for perception. Berns
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et al. , (2005) concluded their research stating that the "brain regions classically
associated with perception can be altered by social influences"(p.248). In other
words, what we picture with our minds can have a direct impact on our visual
perceptions (Pearson, 2008).
There are two reasons for conforming to the group: 1) we know what we
see but change to belong to the group, and 2) hearing other opinions, even if
they are wrong, can change what we see and actually distort our perception.
Basically if you have enough people telling you something, you come to believe
what they are telling you . We might like to think that seeing is believing but,
Berns et al., (2005) study shows that seeing is believing what the group tells you
to believe.
When scanning the brain of the participants at the moment of decision, the
brain was active in the visual area, not the thinking area, when conforming to the
group. This is empirical evidence showing that what people tell us can actually
alter what our eyes perceive. Our brains can actually be confused with what we
see and what others are telling us. Just being aware of this should help us guard
against conformity (Berns et al., 2005). It has also be said that, "recognizing a
problem is at least the first step to remedying it" (Fitzhenry, 1993, p. 83).
Psychological research supports that confirmation bias is real and can be
found all around us, whether personally or professionally. Conversely,
confirmation bias is bound to reason. Forensically, the desire to believe may
come from the items of evidence being presented in a suggestive fashion by an
investigator or other analysts (Steele, 2004 ). It is these suggestive comments
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that can bias an examination or analysis and ultimately taint the conclusions. But
there is a limit to how much information can influence our decisions. As
individuals we are free to believe whatever we want, however, the significance
we add to our beliefs can decide how much suggestion we allow (Byrd , 2006).
Additionally, what we believe must appear to us believable (see Fig. 3)
(Nickerson, 1998). If what we believe does not appear believable, then an
erroneous conclusion would have to be an inadvertent error or an egregious
error. In other words, we are not going to believe something that is not
believable. The evidence that is being interpreted would have to be very similar
or give us some reason to believe that our opinions or our conclusions are
correct. We can pick and choose the evidence that we collect, and we can even
add weight to what we find, but in spite of this, we cannot totally ignore opposing
evidence of which we are aware (Nickerson, 1998).

Latent Print
Figure 3. Close Non-Match.

Known Print
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Because confirmation bias does exist and can be found in science, it
should stand to reason then, that everyone should know how to avoid it.
complete knowledge of any science should include information on how the
discipline can err, and how those mistakes are revealed and handled (AIIchin,
2004 ). Common sense would suggest that the guide to avoiding bias is
awareness. According to Hagan, (1894) "the examiner must depend wholly
upon what is seen, leaving out of consideration all suggestions or hints from
interested parties. Where the expert has no knowledge of the moral evidence or
aspects of the case, there is nothing to mislead him."
Case Studies
Fingerprint identification has long garnered nationwide acceptance as an
infallible form of evidence in criminal proceedings without findings from any other
discipline. However, when experts start making mistakes with regard to
identifications, then the reliability of fingerprints come into question. As they
come into question and more and more information comes out about mistakes,
fingerprints will start losing favor in the public eye. Articles being published now
have headlines that read "Smudge Science", "Crime lab errs in tests", "Crime lab
should be embarrassed", "Major errors in the crime lab", or "Does money or bias
taint your expert", and these are just a few of the headlines as there are many,
many more. These headlines are not damaging just to fingerprints, but to the
whole field of forensics. Making errors in high profile cases make matters even
worse, because these cases are being broadcast to the public from every
possible angle, from radio, magazines, news papers, and television. Making
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errors is bad enough, but the bottom line is, when deciding an individual's guilt or
innocence, one mistake is too many.
There are three such high profile errors, specifically in fingerprints, that
have surfaced over the years. In each case, the fingerprint identification was
shown to be erroneous. The three cases are as follows, a) Shirley McKie,
scottish Criminal Records Office (SCRO), b) Stephan Cowans, Boston Police
Department (BPD), and c) the Madrid train bombing, Federal Bureau of
Investigation (FBI). This does not mean the following cases are the only forensic
cases with errors, as there are many more and the list continues to grow even
now. Each case will be explored in detail to try and get a better understanding of
why these errors were made.
According to Kirk (1974), "Physical evidence cannot be wrong; it cannot
be perjured ; it cannot be wholly absent. Only in its interpretation can there be an
error" (p. 5). Kirk had realized that the only possibility for error, with regards to
the evidence, begins and ends with the analyst or examiner.
Shirley McKie Case
On January 8, 1997 Marion Ross was found murdered in her home in
Kilmarnock, Scotland. She had been stabbed multiple times in what appeared to
be a burglary attempt. A latent print developed from the crime scene was later
identified as that of David Asbury, making him the prime suspect. David Asbury
was a handyman who had worked for Mrs. Ross years earlier. On January 14,
1997, one of the latent fingerprints from the crime scene, marked as Y-7, was
identified by the Scottish Criminal Records Office (SCRO), as being the left
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thumb of Strathclyde Police Detective Constable Shirley McKie (see Fig. 4).
Mrs. McKie adamantly denied ever being in the residence. However, on March
1998, after her testimony, McKie was arrested and accused of perjury.

Left Thumb

Latent Image (Y-7)

Figure 4. Shirley McKie Case Prints.

As the case progressed both of the latent prints from the crime scene
were found to be erroneous identifications and thus did not belong to McKie or
Asbury. To this day the SCRO still believes that the prints identified belong to
Asbury and McKie. There were originally five experts within the SCRO that
disagreed with the identification and were threatened with being prosecuted for a
criminal offense and two SCRO employees eventually lost their jobs for
disagreeing .
Because of the International turmoil caused by the Mckie case, over 171
experts worldwide covering 18 countries (26 US States) have compared the
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latent fingerprint (Y-7) to the known left thumb of Shirley McKie and have all
concluded that the latent fingerprint was not made by Shirley McKie.
Madrid Train Bombing
On March 11, 2004 a series of explosions took place on commuter trains
headed for Madrid, the capital of Spain. These explosions killed nearly 200
people and wounded more than 2,000. Spanish Police later found a bag
containing detonators, in a stolen van, matching those used in the train
bombings. The detonators were processed for fingerprints, resulting in a single
latent print being recovered. The latent print was evaluated and found suitable
for comparison purposes. This latent print was captured photographically and
sent electronically to the FBI through the International Police Organization
(INTERPOL). The Spanish Police asked for assistance in searching the print
against their Integrated Automated Fingerprint Identification System (IAFIS). The
print was encoded into the IAFIS system by a qualified examiner with the FBI and
run against the national fingerprint database. The IAFIS System is a national
database containing all of the criminal prints from each of the fifty states. The
IAFIS System returned a possible match to a Brandon Mayfield. After further
review of the IAFIS result the unknown print from the bag of detonators was
identified to known prints of a Portland, Oregon attorney, named Brandon
Mayfield (see Fig. 5). Upon further inquiry, the demographic information
revealed that Mr. Mayfield was 37 years old, a recent Muslim convert, had
recently married a Muslim woman, had defended a Taliban sympathizer in a child
custody battle in his recent past, and was active in a local radical Muslim Mosque
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suspected of having terrorist ties. On May 6, 2004, Mr. Mayfield was arrested as
a material witness and detained by the US Attorney's office for his involvement in
the Madrid train bombing. After Mr. Mayfield's outright denial of having had
anything to do with the Madrid train bombings the defense hired their own expert
to look at the supposed identification by the FBI. The defense expert examined
the print and concurred with the identification.

Ouhnane Daoud

Latent Print from scene

Brandon Mayfield

Figure 5. Madrid Train Bombing Case Prints.

The Spanish police later notified the FBI that they had matched the print to
Ouhnane Daoud , an Algerian National. After flying to Spain and comparing the
two prints, the FBI realized that they had made a mistake. On May 24, 2004 the
FBI announced that the latent print earlier identified as being that of Brandon
Mayfield was in fact an error, and the FBI offered a public apology to the Mayfield
family. On June 16, 2004 a full-scale investigation of the incident involving
Brandon Mayfield ensued. The results of that investigation found that bias was
the number one issue causing the erroneous identification.
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One of the other issues surrounding this case was that of competence
level of the examiners. There were three FBI examiners and one defense expert
involved in the case. Two of the examiners were certified by the International
Association for Identification (IAI) in latent prints. One examiner was retired and
grandfathered into IAI latent print certification, and one examiner had never
sought certification by the IAI.
One FBI examiner had been reprimanded three times between 1969 and
1974 for errors, including twice for erroneous identifications. After the whole
Madrid fiasco, he was quoted as saying "I'll preach fingerprints till I die. They're
infallible. I still consider myself one of the best in the world" (Russell, 2009).
Another FBI examiner had actually flown to Spain to look at the supposed
match to Ouhnane Daoud and after looking at the two prints, disagreed with the
Spanish police, saying he had a more solid identification to Mr. Mayfield based
on a more holistic examination (S. Meagher, personal communication, July 23,
2005).
The defense examiner later admitted that because he didn't have much
time to view the case before getting on a plane, he relied on the fact that three
FBI examiners had already called it a match even though he was uncomfortable
with the print. He stated that he wasn't even sure if the print (substandard
image) was even of value for comparison (K. Moses, personal communication,
July 23, 2005).
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Even though fingerprint evidence over time has been considered infallible,
this specific erroneous identification openly reveals how dangerous irrelevant
information about a case can influence an expert's analysis.
Stephan Cowans Case
On May 30, 1997, a Boston Police Officer was in a foot chase with an
unknown suspect. The officer thought he had lost the suspect when a bystander
told him that the suspect had jumped the fence of a particular back yard . The
officer proceeded to jump the fence, and once over the fence, a struggle ensued
with the suspect, resulting in his service weapon being taken by the suspect.
The suspect then shot the officer once in the right lower back and once in the
right buttocks. The suspect fled the scene leaving behind at the scene his
baseball hat. After the officer radioed in for help, a canvass of the neighborhood
began . After several minutes the officers knocked on the door of a nearby
resident, however there was no answer. The officers revisited the house again
30 minutes later, and the owner opened the door. The resident explained to the
officer's that the shooter had held her hostage. She further stated that the
suspect stayed at her house for about 10 minutes before leaving, and while there
she had given him a glass of water. The suspect had left behind a sweatshirt
and the weapon. The officers then collected the water glass for further
processing as well as the sweatshirt and the officer's service weapon.
Two weeks later a suspect was picked out of a line up by the officer as the
man he had struggled with. The bystander also identified the suspect as the
person that he had seen. However, the resident, the person who spent the most
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time with the suspect, did not pick him out of the lineup (Innocence Project,
2oo4). A quick look at the suspect's rap sheet revealed that he had a lengthy
criminal record . He was known to be a habitual shoplifter who used his money to
buy drugs, but there was no record of him being a violent criminal (Bernstein,
2008).
Once in the lab, two latent fingerprints were developed and lifted from the
glass. Two case analysts then compared the fingerprints of the suspect. The
result of the examination was one of the prints developed on the glass had been
identified as the left thumbprint of Stephan Cowans (see Fig. 6; Bernstein , 2008).

Known print of Stephen Cowans

Latent Print from the Scene

Figure 6. Stephan Cowans Case Prints.

The suspect was tried and convicted and spent six years in prison . He
was released at the age of 37 after the DNA evidence revealed that he had been
wrongfu lly convicted of the shooting in 1997. The court finally allowed the
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testing of the sweatshirt and hat left behind at the scene which came back to a
totally different DNA profile. The fingerprint was also re-examined and was found
to have been erroneously identified. After everything was out in the open, the
unknown print from the glass was compared with the known prints of the resident
and was found to be a match. Also, during this time it was found that the
Identification Unit within the Boston Police Department had historically been a
dumping ground for bad cops. The two fingerprint technicians were suspended
indefinitely pending the outcome of the criminal investigation (Richardson &
Mulvihill, 2004). After the criminal investigation of was completed, the report
stated that "not only was LeBlanc aware that the prints did not match, he
concealed it all the way through the trial" (Smith, personal communication, 2004).
The wrongful conviction ended up costing the taxpayers of Boston $3.2 million for
violating the suspects civil rights and $500,000 for his wrongful incarceration
(Able, 2007).
It should also be noted that since 1981, five members of the IAI have had
their certification revoked because of erroneous identifications (Cole, 2000).
These figures could be twisted to show that on average one examiner every five
years loses their certification because of an erroneous identification. However,
these figures are actually from two erroneous identifications: three analysts in
one case and two analysts in another case. The problem with these numbers is
that they only include the erroneous identifications/verifications of certified
examiners before 2000. There is no mention, in Cole's book, of any mistakes
being made by examiners who are not certified. However, based solely on
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numbers being generated by the private sector, erroneous identifications are
increasing at a staggering rate. So, are we catching more erroneous
identifications now because of tighter quality control in forensic laboratories as
opposed to the past? One thing is for sure, the media is more aware of this issue
today than in the past. One private agency announced that they are seeing on
average 25 to 30 erroneous identifications per year, over the last three years
(Smith, personal communication, 2009). One reason given for the increase in
errors is the Automated Fingerprint Identification System (AFIS), because a
larger fingerprint database increases the chance of finding a close non-match.
With the onset of the AFIS and the FBI's Integrated Automated Fingerprint
Identification System (IAFIS), computerized fingerprint databases are growing
even larger in size making this issue even more pointed. It only tends to reason
that as these fingerprint databases grow over time, the likelihood of finding more
and more prints that are similar will surely increase. If this is true and without
every examiner receiving sufficient training, then it would seem that the science
of fingerprints is doomed for failure over time, as the general public will start to
lose faith in the system.
As one can see from the mistakes being made in these three high profile
cases, the infallibility of fingerprints does not rest solely with the examiner.
Fingerprint examination in its current state does not protect itself from outside
contextual information. Most latent print examiners are employed by a law
enforcement agency. This allows examiners to have or to obtain detailed
information on the cases being worked. Having this outside information
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increases the risk in which bias can enter into the examination. Knowing this,
there is no reason for these law enforcement agencies not to develop some type
of internal procedure to guard or protect these examiners from this outside
information.
For a discipline claiming infallibility, the fingerprint community is not as
developed as one might think. There are presently no national standards, a real
lack of training, no consensus on what constitutes an identification, and no
individual examiner error rates to distinguish each examiner's proficiency level.
In reality, some examiners are given a 40 hour class on fingerprints and then
expected to perform as a latent print examiner. The opposite of this is true as
well, where examiners who take and pass the latent print certification test,
automatically assume infallibility. This current attitude towards fingerprints, in
which most examiners claim a zero error rate, is defective and misleading at
best. It is hoped that current and future studies and an introduction of national
standards can change th is before certain disaster strikes.
Empirical Studies on Confirmation Bias
Dror, Charlton, and Peron (2006) conducted initial research into the area
of confirmation bias to see if it could affect a latent print examiners opinion. What
they found was actually quite disturbing. The research was designed around
giving five fingerprint analysts erroneous contextual information about a case to
determine if the contextual information could alter the examiner's conclusion.
Each examiner was given an actual case, with one catch, the case had
previously been worked by same examiner years earlier and in each case the
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latent print was identified. The examiner was then given false contextual
information about the case.

Each examiner was told that the case was from the

Madrid train bombing well known to be an erroneous identification case. Each
examiner was also told to ignore all contextual information given about the case.
The results were staggering as the majority of examiners were affected by the
contextual information. Four of the five examiners changed their opinions from
their previously correct conclusion of identification to non-identification based on
the contextual information. This study gave use empirical evidence that bias not
only exits in a forensic setting, but can alter the conclusions of the examiner
(Dror, Charlton, & Peron, 2006).
Because of the previous research results Dror and Charlton (2006)
wanted to explore bias in latent print examination a little further. They set up
their next project to first see if they could replicate the previous studies findings
while keeping the examination process as more of a day to day, normal routine .
They also wanted to explore the differences in bias amongst a varying degree of
difficulty of latent prints. Lastly, they wanted to examine each examiner's
reliability and the effects of bias in changing an opinion from identification to nonidentification and non-identification to identification (Dror & Charlton, 2006).
The six participants involved in the research had a minimum offive years
of experience each. All participants had been highly trained, successfully
completed proficiency testing, and certified in latent print analysis by a national
authority. The study was based on a within-subjects design where each
examiner would be used as their own control through repeated measures. All of

39
the latent prints used in the research would be from each participant's previous
case work. The contextual information given would be the same as normal day
to day information given in any case. On some of the case work no contextual
information was given. This test was used to test the examiner's reliability (Dror

& Charlton, 2006).
The results of the study revealed that two examiners changed their
opinions in two out of 48 decisions when there was no contextual information
given. One examiner changed from a correct identification to exclusion and one
examiner changed from a correct exclusion to identification, with both prints
being considered difficult. Also, three examiners changed their opinion four out
of 48 decisions when given contextual information. Two examiners changed
from a correct identification to exclusion on a difficult print with suggestion of
exclusion, one examiner changed from a correct identification to inconclusive on
a difficult print with suggestion of exclusion and the same examiner changed
from a correct identification to exclusion on a print that was not difficult with
suggestion of exclusion. Only two out of the six examiners stayed consistent
across the board revealing their reliability as an examiner (Dror & Charlton,
2006).
Being aware of what confirmation bias is and how it works should make
every examiner rethink how they conduct their day to day activities. Many
examiners are still in disbelief that bias can actually affect the examination
process and ultimately make a mockery of the science. However, it is better to
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take a middle of the road stance than to be narrow-minded , which ironically is
biased.
Fingerprint examination is a science where errors are free to flourish
without limit unless changes are made to address them. It is the goal of this
study to find out if there is any way to prevent bias from happening through
training or awareness.
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CHAPTER Ill
METHODOLOGY
Overview
This proposed research project is designed to assess the influence of
confirmation bias awareness and training on the final decision making of the
fingerprint examiners.
Confirmation bias, as defined in th is study, is an observable fact whereby
people have been shown to observe more, give extra emphasis to, and
intentionally look for evidence that would validate their existing beliefs and
expectations and are likely to excuse or completely ignore evidence which could
reject their pre-existing beliefs. These pre-existing beliefs or expectations in the
field of fingerprint analysis come in the form of technical reviews and verification
reviews of work that has already been completed by another analyst. So, these
reviewers already have the assumed answers to the questions. It is this existing
information that can drive the pre-existing beliefs or expectations of the reviewer.
Confirmation bias awareness is simply having awareness of confirmation
bias prior to taking the class.
Confirmation bias training consisted of a lecture focused on the dangers
involved in evaluating fingerprint evidence, while maintaining expectations of the
outcome. This lecture was given to both the experimental and control groups
after the first two tests and before either group takes the last comparison test.
Prior to every class, participants were informed to bring their magnifiers
and pointers, or anything they would need in order to be comfortable conducting
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comparisons. All participants for this study were from the western half of the
United States. At the beginning of each class all participants were asked to
provide demographic data to include: age, gender, years in the field, corrected
vision, and type of examiner (latent or ten print).
Research Design
There are two separate groups of data used in this research. The two
separate groups that the data was gathered from are as follows: a) control group
and b) experimental group. The first group of data used (archival data from 2009)
was from the control group. This group consisted of working professionals who
completed their agencies respective training program, and are deemed proficient
in latent print or ten print examinations. This group was not aware of
confirmation bias before the start of the class. The archival data from the control
group, was from the classes taught in 2009. The control group classes were
taught using the same tests, same instructions, and same procedures as the
experimental group.
The second group of data is from the experimental group. This group
consisted of working professionals who completed their agencies respective
training program, and are deemed proficient in latent print or ten print
examinations. This group was made aware of confirmation bias before the start
of the class.
Procedures
In understanding how confirmation bias works, one must be very careful in
dealing with the cerebral side of things. If the word bias is mentioned people
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become a little more attuned to the possibility of bias. So, in order to get a better
measurement of the two groups, bias was mentioned prior to class with the
experimental group and was not mentioned prior to class with the control group.
This was tested as awareness for the experimental group to see if just being
aware of bias, before testing , makes a difference.
In order to avoid any contamination for the first two tests, both groups
were tested separately. The control group (group 1) was not aware that the
training was going to be on confirmation bias, ethics, and mistakes, as the title of
that class was "Current Issues and Advanced Latent Print Comparison"
(Appendix A). This group was informed beforehand that the class would be
discussing the recent release of the NAS report along with advanced latent print
training. The experimental group (group 2) was aware that the training would be
on "Confirmation Bias, Ethics, and Mistakes in Forensics" as this was disclosed
as the title of the class before the class started (Appendix B). Just knowing that
the title of the class mentions bias and mistakes in forensics , along with a
comparison test at the start of the class should have examiners more attuned to
the possibility of bias. These two groups were categorized in the Statistical
Package for the Social Sciences (SPSS) as 1 and 2, with 1 indicating the control
group and 2 indicating the experimental group.
Each group was then tested in three ways. There were two tests given
before any training (test 1 and test 2). Test 1 consisted of 10 latent print images
(Appendix C) and a known fingerprint card (Appendix D), while test 2 consisted
of 11 latent print images (Appendix E) and a known fingerprint card (Appendix F).
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Only the experimental group was aware of the possibility of bias before taking the
first two tests. The last test was subdivided into two parts, test 3a (Appendix G)
and test 3b (Appendix H), because each part required a different answer. Tests
3a and 3b were given after both groups were trained on how to avoid bias in the
examination process. All three tests were given as follows: test 1) biased
instructions on identifications, test 2) biased instructions on non-identifications,
and test 3) no instructions given coupled with some biased information.
Before the first confirmation bias test was handed out, a small level of
competition was created. The class was told that based on the outcome of the
test being administered that each examiner would be placed in one of two
groups, strong comparison skills group (for those who find all 10) or the weaker
comparison skills group (for those who can't find all 10). This will be done for the
first confirmation bias test only (test 1).
Group 1 (Control Group)
During the class for group 1 (control group) all participants were given test
1. This test consisted of 10 latent print images and one known fingerprint card.
The instructions given stated that all 10 of the latent prints can be identified and
with every identification the corresponding known print could be eliminated from
the remaining latent print comparisons. The time limit given for this test was two
hours. The issue being tested is to determine if the biased information given will
affect the comparison process and ultimately the conclusion given by the
examiner. The test given actually had only nine identifications and one nonidentification. This left the examiner with a decision to either go along with the
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instructions given and rubber stamp all 10 latent prints or to ignore the
instructions and actually compare all 10 prints.
During the class for group 1 (control group) all participants were given test
2. The test consisted of 10 latent print images and one known fingerprint card.
The instructions given stated that only seven of the latent prints were
identifications, with three being non-identifications, and with every identification
the corresponding known print could be eliminated from the remaining latent print
comparisons. The time limit given for this test was two hours. The issue being
tested is to determine if the biased information given would affect how many
identifications the examiner would find. Actually, on the test given all 10 latent
prints are identifications. This left the examiner with a decision to either go along
with the instructions given and rubber stamp only seven latent prints or to ignore
the instructions and compare all 10 latent prints. These first two test scores will
be categorized in SPSS as 1 and 2, with 1 indicating biased, and 2 indicating not
biased .
Before the third test, the class participants were trained on confirmation
bias and how to avoid it. After all participants in group 1 (control group) had
received training on confirmation bias they were given tests 3a and 3b, the final
tests. These tests consisted of two latent print images with each having one
known fingerprint image to compare. The instructions given stated that there are
no conclusions and no instructions as each participant had to compare each
latent print and come to their own conclusion. The participants were told to trust
their eyes with what they see, to trust their comparison ability, and to trust what
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theY had been taught. The time limit given for test 3 was one hour, 30 minutes

tor test 3a and 30 minutes for test 3b.
The issue being tested was to determine if the training on bias actually
makes a difference. Could the participants prove to be error free given proper
training in how to combat bias? The only catch to this exercise is that the first
latent print given (test 3a) is a well known erroneous identification; however, the
latent print was digitally altered to match. No instructions were given to the
participants; however, Y-7 was listed on the back of the photograph. This was
used to determine, despite being given any verbal directions, if the participant
would use the biasing information on the back of the photograph to drive their
conclusion. In effect, the examiner had a decision to make, do they compare the
print and identify it or do they use the information on the back of the image along
with what they know of the print and mark it as a non-identification. The second
latent print given (test 3b) is an actual erroneous identification from casework but
had not been seen or distributed outside of the particular lab that it originated
from. This print was straight forward and was more of a decision of right or
wrong (identified or not identified). These last tests were graded and categorized
into SPSS as 1 through 3, where 1 indicates correct, 2 indicates incorrect, and 3
indicates inconclusive.
Individual test results were discarded from this research when the
participant did not finish the test and when the participant did not complete all
tests given during this research. Also, participants' who had not completed a
formal training program at the time of the class had their test results discarded .
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Group 2 (Experimental Group)
During the class for group 2 (experimental group) all participants were
given test 1. This test consisted of 10 latent print images and one known
fingerprint card. The instructions to be given stated that all 10 of the latent prints
can be identified and with every identification the corresponding known print can
be eliminated from the remaining latent print comparisons. The time limit given
for this test was two hours. The issue being tested, was to determine if the
biased information given would affect the comparison process and ultimately the
conclusion given by the examiner. The test given actually had only nine
identifications and one non-identification. This left the examiner with a decision
to either go along with the instructions given and identify all 10 latent prints or to
ignore the instructions and actually compare all 10 latent prints.
During the class for group 2 (experimental group) all participants were
given test 2. The test consisted of 10 latent print images and one known
fingerprint card. The instructions given will stated that only seven of the latent
prints were identifications, with three being non-identifications, and with every
identification the corresponding known print could be eliminated from the
remaining latent print comparisons. The time limit given for this test was two
hours. The issue being tested was to determine if the biased information given
would affect how many identifications would be found by the examiner. On the
test given all 10 latent prints are identifications. This left the examiner with a
decision to either go along with the instructions given and rubber stamp only
seven latent prints or to ignore the instructions and actually compare all 10 latent
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prints. These first two test scores will be categorized in SPSS as 1 and 2, with 1
indicating biased and 2 indicating not biased .
Before the third test, the class participants were trained on confirmation
bias and how to avoid it. After all participants in group 2 (experimental group)
had received training on confirmation bias they were given tests 3a and 3b, the
final tests. These tests consisted of two latent print images with each having one
known fingerprint image to compare. The instructions given stated that there are
no conclusions and no instructions as each participant had to compare each
latent print and come to their own conclusion. The participants were told to trust
their eyes with what they see, to trust their comparison ability, and to trust what
they had been taught. The time limit given for test 3 was one hour, 30 minutes
for test 3a and 30 minutes for test 3b.
The issue being tested was to determine if the training on bias actually
makes a difference. Could the participants prove to be error free given proper
training in how to combat bias? The only catch to this exercise is that the first
latent print given (test 3a) is a well known erroneous identification; however, the
latent print was digitally altered to match. No instructions were given to the
participants; however, Y-7 was listed on the back of the photograph. This was
used to determine, despite being given any verbal directions, if the participant
would use the biasing information on the back of the photograph to drive their
conclusion. In effect, the examiner had a decision to make, do they compare the
print and identify it or do they use the information on the back of the image along
with what they know of the print and mark it as a non-identification. The second
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latent print given (test 3b) is an actual erroneous identification from casework but
had not been seen or distributed outside of the particular lab that it originated
from . This print was straight forward and was more of a decision of right or
wrong (identified or not identified). These last tests were graded and
categorized into SPSS as 1 through 3, where 1 indicates correct, 2 indicates
incorrect, and 3 indicates inconclusive.
Individual test results were discarded from this research when the
participant did not finish the test and when the participant did not complete all
tests given during this research. Also , participants' who had not completed a
formal training program at the time of the class had their test results discarded.
All demographic variables in this study were categorized in SPSS to
signify if there is any correlation or significance associated with each particular
demographic. Gender was categorized in SPSS as 1 and 2, with 1 indicating
male and 2 indicating female. Examiner status will be categorized in SPSS as 1
and 2, with 1 indicating ten print examiner and 2 indicating latent print examiner.
Vision will be categorized in SPSS as 1 and 2, with 1 indicating 20/20 vision, and
2 indicating corrected vision. Age will be categorized in SPSS as 1 through 7,
with 1 indicating 20 to 25, 2 indicating 26 to 30, 3 indicating 31 to 35, 4 indicating
36 to 40, 5 indicating 41 to 45, 6 indicating 46 to 50, and 7 indicating 51 and
above. Finally, years of experience in the field was categorized in SPSS as 1
through 5, with 1 indicating 1 to 5 years, 2 indicating 6 to 10 years, 3 indicating
11 to 15 years, 4 indicating 16 to 20 years, and 5 indicating above 21 years.

50
SPSS was utilized in the study to determine if a significant difference (at
the .05 level) exists between the control and experimental groups in the following
manner:
1. If there is a statistically significant relationship between the awareness test
scores of the control and experimental groups.
2. If there is a statistically significant relationship between the trained test
scores of the control and experimental groups.
3. The presence of a statistically significant relationship between awareness
test scores and trained test scores of both the control and experimental
groups, taking into account the demographic data of gender, age, vision,
years experience, and type examiner (latent or ten print) gathered from
both the control and experimental groups.
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CHAPTER IV
RESULTS
Demographic Information
The total sample size for the study consisted of 66 participants that work
for forensic agencies, as fingerprint examiners, in the western half of the United
States. All participants were asked to fill out demographic information prior to
the beginning of each class. All participants in the sample were then distributed
among two groups: a) a control group and b) an experimental group. The
breakdown of the two groups revealed the following : 32 (48.5%) participants
were in the control group and 34 (51.5%) participants were in the experimental
group. This revealed an even distribution among the studies two groups (see
Fig. 7).

[J Control Group

• Experimental Group

Figure 7. Group Type.

The demographic data gathered from the overall sample was limited to
five items: a) age, b) gender, c) examiner type, d) vision, and e) years of
experience in their respective field. The first demographic was that of age. All
66 participants answered the question of age. The analysis on gender revealed
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the following: The mean was 41.8, the median age was 42, the mode was 41
(six people), and the standard deviation was 8.74. The range was 23 years of
age to 63 years of age, a span of 40 years. For this study, it was determined to
place all of the participants into age groups. The participants were divided into a
total of seven age groups as follows: 1) 20 to 25; 2) 26 to 30; 3) 31 to 35; 4) 36 to
40; 5) 41 to 45; 6) 46 to 50; and 7) above 51 . The analysis on age revealed the
following : three participants (4.5%) reported being 20 to 25 years of age, four
participants (6.1 %) reported being 26 to 30 years of age, seven participants
(10.6%) reported being 31 to 35 years of age, 13 (19.7%) reported being 36 to 40
years of age, 17 (25.8%) reported being 41 to 45 years of age, 11 ( 16.7%)
reported being 46 to 50 years of age, and 11 (16.7%) reported being above 50
years of age (see Fig. 8).

Frequency

20/25 26/30 31/35 36/40 41/45 46/50

50+

Age

Figure 8. Age by Category.

The second demographic was that of gender. All 66 participants
answered the question of gender. The analysis on gender revealed the
following: 22 (33.3%) reported being male and 44 (66.7%) reported being female
(see Fig. 9).
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DMale
• Female

Figure 9. Gender.

The third demographic was that of examiner type. All 66 participants
answered the question of examiner type. The analysis on examiner type
revealed the following: 20 (30.3%) reported being ten print examiners and 46
(69.7%) reported being latent print examiners (see Fig. 10).

DTen print
• Latent print

Figure 10. Examiner Type.

The fourth demographic was that of vision type. All 66 participants
answered the question of vision type. The analysis on vision type revealed the
following: 22 (33.3%} reported having 20/20 vision and 44 (66.7%) reported
having corrected 20/20 vision (see Fig. 11 ).
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020/20
• Corrected 20/20

Figure 11. Vision Type.

The fifth and final demographic was the number of years experience each
participant had in latent or ten print examinations. All 66 participants answered
the question of years experience in the field. The participants were grouped into
five levels of experience: 1) 1 to 5; 2) 6 to 10; 3) 11 to 15; 4) 16 to 20; and 5)
above 21 . The analysis on years of experience revealed the following : 19
participants (28.8%) reported having 1 to 5 years of experience, 21 participants
(31 .8%) reported having 6 to 10 years of experience, 12 participants (18.2%)
reported having 11 to 15 years of experience, eight participants (12.1 %) reported
having 16 to 20 years of experience, and six participants (9.1%) reported having
above 21 years of experience (see Fig . 12).
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Figure 12. Years of Experience.

Descriptives
For the remaining portion of this report, the focus will be placed on the
level of significance of each item using the Pearson Chi Square (X

2
)

test of

independence. Those items that are referred to as "not statistically significant" (p
> .05) suggest that there is not a statistically significant relationship between the

two variables being tested . Those items that are referred to as "statistically
significant" (p < .05) suggest that there is a statistically significant relationship
between the two variables being tested.
After all tests were graded and all demographic information had been
gathered, the data from each category was coded into nominal data and run on
SPSS to determine if there were any statistically significant relationships found
among the independent variables (group type and demographics), and
dependent variables (tests). After running all of the collected data through
SPSS , cross tab function (Chi Square) the results are reported Table 1.
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Table 1
Relationship of Group Type and Demographics with Test 1

X2 Value

df

P Value

1. Group Type

.106

1

.745

2. Examiner Type

1.601

1

.206

3. Vision Type

.295

1

.587

4. Age Range

.845

6

.991

5. Years Experience

13.638

4

.009*

Variable

Note. Statistically significant is indicated at the .05 level. * Indicates statistically significant items.

A chi-square test of independence was calculated comparing group,
examiner, vision, and age to test 1. There were no statistically significant
relationships between group, examiner, vision, or age for test 1. However, this
test did ind icate that a significa nt relationship exists between yea rs of experience
and test 1, X2 (4, N

=66) = 13.638, p < .05 (see Table 1).

Because there is suggestion of years of experience and test 1 having a
statistically significant relationship these two were explored further by using a
frequency distribution table. The frequency distribution is in Table 2.
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Table 2
Frequency and Percentage Distribution for Years of Experience and Bias

Years of Experience

Not Biased

Biased

Total

1. 1 to 5

2 (10.5%)

17 (89.5%)

19 (28.8%)

2. 6 to 10

6 (28.6%)

15 (71.4%)

21(31 .8%)

3. 11 to 15

8 (66.7%)

4 (33.3%)

12 (18.2%)

4. 16 to 20

5 (62.5%)

3 (37.5%)

8(12.1%)

5. 21 +

3 (50%)

3 (50%)

6 (9.1%)

6. Total

24 (36.4%)

42 (63.6%)

66 (100%)

Table 3
Frequency and Percentage Distribution for Group Type and Bias

Bias Level

Control

Experimental

Total

1. Not Biased

11

13

24 (36.4%)

2. Biased

21

21

42 (63.6%)

3. Total

32

34

66 (100%)
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From the results of the frequency distribution in Table 3, it can seen that a
total of 42 examiners were biased (21 from each group) and 24 examiners were
not biased on test 1 (erroneous identification).
Table 4

Relationship of Group Type and Demographics with Test 2

Variable

X2 Value

df

P Va lue

1. Group Type

*

*

*

2. Examiner Type

*

*

*

3. Vision Type

*

*

*

4. Age Range

*

*

*

5. Years Experience

*

*

*

Note. The bias level was a constant for group type and test 2, SPSS could not tabulate results.

A chi-square test of independence was calculated comparing group type
to test 2 . No statistics were calculated because test 2 is a constant (see Table
4). All 66 participants (1 00%) were biased on test 2.

No further testing will be

completed for test 2; however, frequency data will be used .
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Table 5

Frequency and Percentage Distribution for Bias and Test 2

Bias Level

Frequency

Total

1. Not Biased

0

24 (36.4%)

2. Biased

66

42 (63.6%)

3. Total

66

66 (100%)

From the results of the frequency distribution in Table 5, it can be seen
that all 66 examiners from both the control and experimental groups were biased
on test 2.
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Table 6
Relationship of Group Type and Demographics with Test 3a

X2 Value

df

P Value

1. Group Type

11.420

2

.003*

2. Examiner Type

2.728

2

.256

3. Vision Type

3.201

2

.202

4. Age Range

5.941

12

.919

5. Years Experience

8.268

8

.408

Variable

Note. Statistically significant is indicated at the .05 level. • Indicates statistically significant items.

A chi-square test of independence was calculated comparing group type,
examiner, vision , age, and years of experience to test 3a. There were no
statistically significant relationships between examiner, vision, age, or years of
experience for test 3a. However, this test did indicate that a significant
relationship exists between group type and test 3a, X2 (2, N = 66) = 11.420, p <
.05 (see Table 6).
Because there is suggestion of group type and test 3a having a
statistically significant relationsh ip these two were explored further by using a
frequency distribution table. The frequency distribution is listed in Table 7.
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Table 7
Frequency and Percentage Distribution for Group Type and Test 3a

Answer

Control

Experimental

Frequency

Total %

1. Correct

13 (40.6%)

8 (23.5%)

21

31.8%

2. Incorrect

16 (50.0%)

10 (29.4%)

26

39.4%

3. Inconclusive

3 (9.4%)

16 (47.1%)

19

28.8%

4. Total

32

34

66

100%

From the results of the frequency distribution in Table 7, it can be seen
that 21 examiners correctly identified the print, 21 examiners incorrectly
eliminated the print, and 19 examiners were inconclusive for test 3a.
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Table 8

Relationship of Group Type and Demographics with Test 3b

X 2 Value

df

P Value

1. Group Type

7.565

2

.023*

2. Examiner Type

3.405

2

.182

3. Vision Type

1.286

2

.526

4. Age Range

9.308

12

.676

5. Years Experience

8.754

8

.363

Variable

Note. Statistically significant is indicated at the .05 level. * Indicates statistically significant items.

A chi-square test of independence was calculated comparing group type,
examiner, vision, age, and years of experience to test 3b. There were no
statistically significant relationships between examiner, vision, age, or years of
experience for test 3b. However, this test did indicate that a significant
relationsh ip exists between group type and test 3b, X2 (2, N = 66) = 7.565, p <
.05.
Because there is suggestion of group type and test 3b having a
statistically significant relationship these two were explored further by using a
frequency distribution table. The frequency distribution is listed in Table 9.
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Table 9
Frequency and Percentage Distribution for Group Type and Test 3b

Answer

Control

Experimental

Frequency

Total %

1. Correct

30 (98.0%)

26 (76.5%)

56

84.8%

2. Incorrect

2 (6.2%)

1 (2.9%)

3

4.5%

3. Inconclusive

0 (0.0%)

7 (20.6%)

7

10.6%

4. Total

32 (48.5%)

34 (51 .5%)

66

100%

From the results of the frequency distribution in Table 9, it can be seen
that 56 examiners correctly eliminated the print, three examiners incorrectly
identified the print, and seven examiners were inconclusive for test 3b.
Because bias is the driving factor in this study a frequency distribution
table was explored involving all tests together. The frequency distribution is
listed in Table 10.
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Table 10
Frequency and Percentage Distribution for Test Type and Answers

Answer

Test 1

Test 2

Test 3a

Test 3b

1. Biased

42 (63.6%)

66 (100 %)

2. Not Biased

24 (36.4%)

0 (0.0%)

3. Correct

21 (31.8%)

56 (84.8%)

4. Incorrect

26 (39.4%)

3 (4.5%)

5. Inconclusive

19 (28.8%)

7 (1 0.6%)

The frequency data as a whole reveals that with test 1 there was a 63.6%
error rate, with test 2 there was a 100% error rate. These numbers are prior to
any training on bias. After bias training the frequency data reveals that with test
3a there was a 39.4% error rate and a 28.8% inconclusive rate and for test 3b
there was a 4.5% error rate and a 10.6% inconclusive rate.
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CHAPTERV
DISCUSSION
Fingerprints have long been the gold standard in forensic identification, by
which other disciplines have measured themselves. It is because of this that
fingerprints have carried the mark of infallibility. However, this study has shown
that an examiner can be biased in many ways and therefore, is not infallible.
At the beginning of this research project, three hypotheses were
developed to be tested during this study. The first hypothesis (H1) was
concerned with confirmation bias awareness and stated "there will be a
statistically significant relationship between the awareness test scores for test 1
and test 2, for both the control and experimental groups."
Awareness (Tests 1 and 2)
At the beginning of the class test 1 and test 2 were given to the examiners
in a suggestive manner before bias training. Test 1 was presented to all
examiners as if all 10 of the fingerprints on the test matched , when actually only
nine matched (erroneous identification). Test 2 was presented to all examiners
as if only eight of 11 fingerprints matched, when actually 10 of 11 matched
(erroneous exclusion). After testing and all scores had been entered, there were
no statistically significant findings between the control and experimental groups
for test 1 and test 2. However, a frequency distribution was completed in an
attempt to identify any meaningful information.
From the results of the frequency distribution (see Table 3) it can seen
that 42 examiners were biased and 24 examiners were not biased on test 1
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(erroneous identification). To determine if awareness was a factor before taking
this test, the number of biased and not biased conclusions were categorized by
group type. The frequency distribution for group type and test 1 revealed that 21
examiners from the control group and 21 examiners from the experimental group
were biased (see Table 3). This would indicate that awareness does not prevent
biased mistakes.
Also, the frequency distribution results for test 2 revealed that all 66
examiners from both the control and experimental groups were biased (Table 5).
This again would overwhelmingly indicate that awareness does not prevent
biased mistakes.
The second hypothesis (H 2 ) was concerned more with confirmation bias
training and stated "there will be a statistically significant relationship between the
trained test scores for test 3a and 3b, for both the control and experimental
groups."
Training (Tests 3a and 3b)
After bias training was complete test 3a and test 3b were given to the
examiners in a non-suggestive manner. At this point both groups were aware of
potential bias and were trained on bias. Test 3a was presented as one latent
print and one known print with all examiners being asked to determine if the two
prints match or not. Test 3b was presented as one latent print and one known
print with all examiners being asked to determine if the two prints matched or not.
After testing and all scores had been tabulated and entered into SPSS, there
were no statistically significant relationships between age, gender, vision,
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examiner type, or years of experience for tests 3a and 3b. However, there was a
statistically significant relationship found between group type and tests 3a and
3b. A frequency distribution was also completed in an attempt to identify any
meaningful information.
From the results of the frequency distribution (see Table 7) it can be seen
that 21 examiners correctly identified the print, 26 examiners incorrectly
eliminated the print, and 19 examiners were inconclusive for test 3a.
Also, from the results of this study it appears that age, gender, vision,
examiner type, years of experience or group type have nothing to do with
whether or not a person can be biased. However, there was a significant
relationship found between group type and test 3a. The frequency data reveals
that the answer percentages were basically even for both the control and
experimental groups, meaning that both control and experimental groups were
just as likely to answer correct as incorrect. Even though both control and
experimental groups made mistakes, the experimental group was more likely
have an opinion of inconclusive (see Table 7). This might suggest that even
though they were trained on how to avoid bias and mistakes they were a little
unsure of their ability after the training than the control group.
From the results of the frequency distribution (see Table 9) it can be seen
that 56 examiners correctly eliminated the print, three examiners incorrectly
identified the print, and seven examiners were inconclusive for test 3b.
Also, from the results of this study it appears that age, gender, vision,
examiner type, years of experience or group type have nothing to do with
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whether or not a person can be biased. However, there was a significant
relationship found between group type and test 3b. The frequency data reveals
that a very low percentage from both the control and experimental groups made
mistakes (see Table 9). Again, however, the experimental group was more likely
to give and answer of inconclusive. This might suggest that even though they
were trained on how to avoid bias and mistakes they were a little more unsure of
their ability after the training than the control group. It should also be noted that
the three examiners that incorrectly identified the fingerprint, two had less than
six months training and one was an intern.
The third hypothesis (H 3) was concerned more with the demographic
information collected at the beginning of each class. The third hypothesis stated
"there will be a statistically significant relationship between the awareness test
scores and trained test scores taking into account the demographic data of, age,
gender, vision, years experience, and type of examiner (latent or ten print
examiner).
From the results of this study it appears that age, gender, vision, examiner
type, years of experience or group type have nothing to do with whether or not a
person can be biased. However, there was a significant relationship found
between years of experience and test 1 . The frequency data reveals that
examiners with more experience are less likely to make a biased mistake. In
addition , even though an examiner with more than eleven years of experience is
less likely to make a biased mistake, they still make them (see Table 2).
All Test Data
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The frequency data for test conclusions as a whole reveals that with test 1
there was a 63.6% error rate, with test 2 there was a 100% error rate (see Table
10). These numbers are prior to any training on bias. After bias training the
frequency data reveals that with test 3a there was a 39.4% error rate and a
28.8% inconclusive rate and for test 3b there was a 4.5% error rate and a 10.6%
inconclusive rate. So, it appears that after bias training it became very common
for examiners to have an answer of inconclusive, indicating that they have
become uncomfortable with fingerprints that have a high degree of similarity.
This data also reveals some improvement in the quality of examiner conclusions
after bias training. However, not enough improvement to be considered
statistically significant.
Even though there were statistically significant relationships found within
two of the hypotheses, examiner's will still want to know how to keep from
making biased errors. This leaves two questions unanswered, a) can a trained
examiner fully aware of potential bias avoid mistakes, and b) can an examiner
fully trained on all aspects of bias avoid biased mistakes? The answers to both
questions are yes and no. Yes, meaning that everyone that is willing can learn,
can apply what they have learned, and can avoid biased mistakes. No, meaning
that even though a person is aware or trained in bias does not necessarily stop
them from being biased. The first step to avoiding bias has to start with
awareness and training, the second step has to be the application of what has
been learned from the training by the examiner themselves. Each individual
examiner has to have the drive to become better by applying what they have
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learned. As humans it takes a conscious effort on a daily basis to avoid biased
errors, in short, each examiner has to work hard at becoming the best at what
they do.
So it appears, that along with being aware of confirmation bias it is up to
us as individuals to make sure that it does not happen to us. In other words, we
are on our own. Obviously from this study there is no training that can fix bias, it
can only make us aware of how it can happen to us. Just as in ethics, you can
make a person aware that stealing is unethical, but what they do with that
information is still a conscious human decision. They may choose to ignore the
information given and steal anyway. So, it is up to each examiner, they can
ignore the information choosing to believe that confirmation bias does not exist or
they can pay attention, taking the information given to them and trying to best
prepare themselves to avoid this type of error.
Speaking of the possibility of error, to date there have never been two
different people found with the same two fingerprints. Even with technology
available today giving the examiners the ability to compare a single print against
millions of other prints, there has still never been two prints that have ever been
found to be the same. When an examiner compares a latent print and a known
print that are not from the same source, they should know fairly quickly that the
two prints do not match. Likewise, when tasked with a verification, the verifying
examiner should know fairly quickly that the two prints do not match. The human
mind has finite boundaries and it is very difficult to think outside those
boundaries. However, in most fingerprint training programs examiners are taught
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how to think outside those boundaries when dealing with pressure and distortion
in fingerprints. When this is done, examiners become more susceptible to bias.
Fingerprint training needs to be focused on teaching all examiners about their
susceptibility when getting outside these boundaries.
This research project has revealed that fingerprint examiners can and will
make mistakes particularly when it comes to bias. Also, noted during this
research was the fact that confirmation bias is not the sole reason for mistakes.
Nevertheless, confirmation bias is real and it can play a significant part in
evaluating and examining fingerprint evidence. Science as a whole incorporates
the testing of conclusions and verifications explicitly because of mistakes.
Knowing this, it should be part of every examiner's responsibility to be completely
objective during the comparison process, to challenge all findings, and to
aggressively seek out data contrary to their beliefs. For those analysts who
accept this responsibility, their quest for the truth should never be in question.
So, where do all these mistakes end? I would guess that they wouldn't.
There will always be those who are not properly trained and those who are easily
biased . It should, however, be the responsibility of each examiner to remain
objective and seek quality training . Unfortunately, what some people see as
training and experience before considering themselves an expert is a forty hour
class. Currently with all the challenges facing latent prints, now is not the time for
procrastination and mediocrity. Each examiner needs to step it up through
continued research, growth through training, and excelling into the next
generation of fingerprint examiners.
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Knowing what confirmation bias is and how it works should make you
rethink how you conduct you day to day activities. We live in a day when
everybody wants instant results and for the most part we have come a long way
in getting faster results. However, in an effort to be faster we must not lose
quality for quantity.
It is realized that with this study there have been some variables that were
not accounted for in the research. Suggested research for future studies on this
topic include the limitations mentioned by the class participants at the end of both
classes and were as follows: 1) a minimum of a two day class with no time
constraints on any of the comparison tests, 2) on site computers with appropriate
software, 3) each examiners personal magnifier, 4) appropriate lighting, and 5)
some type of incentive to do well on the tests. As with most research, being able
to look back and critique what has already been done is much easier than setting
up the initial research.

It is hoped that this research will continue along with the

aforementioned suggestions.
Further research is recommended in order to better understand how bias
can affect the latent print examination process and how it can possibly be
remedied . If research in this area is pursued, it should be on a larger scale to
make sure that a sufficient representative sample from within the latent print
community is obtained. Another suggestion would be to have examiners give
input on how the class should be set up for comparison purposes prior to the
class meeting . This would help in removing most of the limitations from this
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study. This type of study should be explored further in order to stay current with
the needs and perceptions of the latent print community.
Finally, it is hoped that the results of this study will be utilized to benefit the
latent print profession by providing a better understanding of confirmation bias,
as well as, answering any questions on how to avoid confirmation bias.
However, the studies impact will be dependent upon how the community
receives it. If received in a negative manner, then its usefulness may not be
realized. If seen in a positive light, it could possibly change the disciplines
direction away from certain disaster and hopefully back to being a gold standard
in forensic identification.
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APPENDIX A
CONTROLGROUPCLASSANNOUNCEMENT

Ron Smith and Associates, Inc.

RS&

Fo1ensic Consulting~ Management~
Training and Recruitment

Current Issues and Advanced Latent Print Comparison
Sponsored by:
King County Sheriff's Office
516 3rd Avenue, Seattle, WA 98104
Date: May 26-29, 2009
Time: 8:00AM - 4:30 PM

75
APPENDIX B
EXPERIMENTAL GROUP CLASS ANNOUNCEMENT

Confirmation Bias, Ethics, and Mistakes in Forensics
Sponsored by:
LACRIS- LASD and LA Co Cai-ID Ran Board
3171 S. Bundy Drive, Santa Monica, CA 90066
Date: March 04- 05, 2009
Time: 7:00 AM - 4:00 PM
Instructor: Jon S. Byrd, CLPE, CFWE
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APPENDIX C
COMPARISON TEST 1
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APPENDIX D
KNOWN PRINTS TEST 1
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APPENDIX E
COMPARISON TEST 2
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APPENDI X F
KNOWN PRINTS TEST 2
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APPENDIXG
COMPARISON TEST 3a

81
APPENDIX H
COMPARISON TEST 3b
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APPENDIX I
IRS APPROVAL FORM

(i) ,~:~o~:~~:::~TY OF SOUT~;~~:;~:v~~;~:::I
'Tel: 601.266.6820
Fax: 601.266.5509
www.usm.edu/irb
HUMAN SUBJECTS PROTECTION REVIEW COMMITTEE
NOTICE OF COMMITTEE ACTION
The project has been reviewed by The University of Southern Mississippi Human Subjects
Protection Review Committee in accordance with Federal Drug Administration regulations
(21 CFR 26, 111 ), Department of Health and Human Services (45 CFR Part 46), and
university guidelines to ensure adherence to the following criteria:
•
•
•
•
•
•
•
•

•

The risks to subjects are minimized .
The risks to subjects are reasonable in relation to the anticipated benefits.
The selection of subjects is equitable.
Informed consent is adequate and appropriately documented .
Where appropriate, the research plan makes adequate provisions for monitoring the
data collected to ensure the safety of the subjects.
Where appropriate, there are adequate provisions to protect the privacy of subjects and
to maintain the confidentiality of all data.
Appropriate additional safeguards have been included to protect vulnerable subjects.
Any unanticipated, serious, or continuing problems encountered regarding risks to subjects
must be reported immediately, but not later than 10 days following the event. This should
be reported to the IRB Office via the "Adverse Effect Report Form".
If approved, the maximum period of approval is limited to twelve months.
Projects that exceed this period must submit an application for renewal or continuation.

PROTOCOL NUMBER: 10021902
PROJECT TITLE: The Influence of Confirmation Bias Training in an Attempt
to Minimize Errors
PROPOSED PROJECT DATES: 01/01/2010 to 06/01/2010
PROJECT TYPE: Dissertation or Thesis
PRINCIPAL INVESTIGATORS: Jon S. Byrd
COLLEGE/DIVISION: College of Science & Technology
DEPARTMENT: Criminal Justice
FUNDING AGENCY: N/A
HSPRC COMMITTEE ACTION: Expedited Review Approval
PERIOD OF APPROVAL: 03/02/2010 to 03/01/2011

~-te-10

Lawrence A. Hosman, Ph.D.
HSPRC Chair

Date
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APPENDIX J
PERMISSION LETTER FOR ARCHIVAL DATA USE

RS&
Ron Smith & Associates, 'Inc.
P.O. Box 670 • Collinsville• Mississippi • 39325
Toll Free: 1-866-TEAM RSA (832-6772) • Office (60 1) 626- 11 00 • Fax (60 1) 626-1122 •
www.ronsmithandassociates.com

To whom it may concern,

In the field of latent print analysis there has been increasing concern about the psychological aspects of
the latent print examination process. When discussing mistakes in the field of latent prints,
confirmation bias seems to be a topic of growing interest. Studies are now showing that if highly
suggestive contextual information is given to an examiner before the analysis, some examiners
conclusions will be initiated from this information.
Past classes have been taught specifically addressing the issue of confirmation bias. These classes have
been taught using the same methodology and tests, currently being used in this research project. The
data collected from these classes belongs to Ron Smith and Associates, Inc. and is currently being stored
by us.
Permission is hereby given to Jon Byrd, to use this data in the complet ion of his research project.

Regards,

Ron Smith

•
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